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THEEWATERSKLOOF  MUNICIPALITY 
LANDFILL  CLOSURE  PROVISIONS 


1.  INTRODUCTION 


The  purpose  of  this  report  is  to  determine  the  rehabilitation  costs  for  the  waste  disposal  sites  in  the 
Theewaterskloof  Municipal  area.  The  sites  under  consideration  are  the  Caledon,  Genadendal,  Greyton, 
Riviersonderend  and  Villiersdorp  disposal  sites. 

These  sites  are  permitted/licensed  as  follows: 

Caledon:  Permitted  for  operation  on  30  January  1 997  in  terms  of  the  Environment  Conservation 

Act,  1989  (ECA  1989).  Latest  amendment  on  5 July  2005. 

Genadendal:  Licensed  for  closure  on  7 November  2014  in  terms  of  the  National  Environmental 

Management:  Waste  Act,  2008  (NEMWA2008). 

Greyton:  Licensed  for  closure  on  7 November  2014  in  terms  of  NEMWA  2008. 

Riviersonderend:  Licensed  for  closure  on  1 1 December  2014  in  terms  of  NEMWA  2008. 

Villiersdorp:  Permitted  for  operation  on  30  November  1999  in  terms  of  ECA  1989.  Amended  to 

operate  a transfer  station  on  20  December  2004. 

The  closure  of  a landfill  site,  regardless  if  it  is  licensed/permitted  or  not,  requires  a closure  licence  as 
well  as  rehabilitation.  The  Minimum  Requirements  states  that  “In  order  to  close  a landfill  properly, 
however,  closure  must  be  preceded  by  rehabilitation,  to  ensure  that  the  site  is  environmentally 
acceptable.”  For  the  purposes  of  this  report,  due  to  the  fact  that  the  same  requirements  are  set  for 
licensed/permitted  and  unlicensed/unpermitted  sites  process  to  be  followed,  no  distinction  in  the 
descriptions  of  the  process  were  made  between  licensed/permitted  and  unlicensed/unpermitted  sites. 
Therefore  “closure"  describes  the  process  and  “rehabilitation"  is  part  of  this  process. 

The  actual  cost  estimates  are  determined  by  calculating  the  volumes  of  excavations,  materials  required 
and  legal  requirements  according  to  the  footprint  of  each  individual  site.  For  a new  estimate  the  rates 
used  for  each  item  of  work  is  based  on  current  rates  for  similar  activities.  If  a previous  estimate  was 
done  for  a specific  site  then  the  previous  year’s  figures  are  escalated  using  an  approximate  Consumer 
Price  Index  value.  The  individual  rates  are  then  again  cross-checked  to  determine  if  they  are  still  in  line 
with  current  rates  for  similar  activities  and  adjusted  accordingly.  Due  to  the  nature  of  the  various 
construction  items  which  are  used  to  determine  the  cost  estimates,  the  above  method  is  required.  For 
example,  to  excavate  a trench,  the  required  process  is  described  in  SANS  1200.  We  compare  recent 
rates  for  this  item,  which  would  include  labour  costs  as  priced  by  civil  contractors  and  we  can  use  a 
good  average  to  use  in  the  calculations.  An  average  must  be  used,  because  not  one  contractor  will  ask 
the  same  price  to  excavate  per  meter  as  the  next  contractor.  This  is  done  for  all  similar  items  which  are 
priced  in  this  manner.  Items  which  include  material  costs  such  as  Geosynthetic  Clay  Liners  (GCL’s) 
and/or  geosynthetic  products,  are  very  much  dependent  on  exchange  and  import  rates  on  top  of  the 
material  cost  as  some  of  these  are  not  necessarily  manufactured  in  South  Africa.  The  combined  effect 
of  these  various  items  and  escalation  in  prices  will  result  in  the  current  year’s  estimate  for  landfill  closure 
provision  not  always  being  exactly  in  line  with  CPI,  but  should  be  in  a similar  range.  The  percentage 
increase  will  also  differ  for  each  individual  landfill  site  as  some  landfills  will  require  more  material  to  be 
imported  as  per  the  specific  site  requirements  as  well  as  varying  rehabilitation  areas. 

The  Caledon  landfill’s  classification  is  G:C:B+  where  the  “G”  classification  refers  to  the  type  of  waste 
that  may  be  received  at  the  site,  which  in  this  case  is  “general  waste".  General  waste  is  the  description 
given  to  all  domestic  waste  and  all  wastes  generated  from  commercial,  business  and  industrial  activities 
that  are  not  hazardous  or  toxic.  Pharmaceutical  and  medical  wastes  are  also  not  part  of  general  waste. 
The  “C"  classification  refers  to  a volume  of  waste  disposed  of  less  than  25  tonnes  per  day  and  the  “B+" 
indicates  that  the  site  is  likely  to  generate  significant  leachate  on  account  of  the  climate.  This  climatic 
water  balance  is  calculated  in  accordance  to  the  Minimum  Requirements  (2nd  Edition,  1998)  Clause 
3.4.2.  Leachate  management  systems  are  required  for  B+  sites  according  to  Minimum  Requirements. 

The  Genadendal  and  Greyton  landfills  are  classified  as  G:C:B-  where  the  “B-“  indicates  that  the  sites 
should  not  generate  significant  leachate  due  to  the  climate. 

The  Riviersonderend  landfill  is  classified  G:S:B-  and  the  Villiersdorp  landfill  G:S:B+  where  the  “S” 
indicates  a volume  of  waste  disposed  of  between  25  and  150  tonnes  per  day. 
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In  terms  of  Clause  8.4.7  of  the  Minimum  Requirements  Second  Edition  the  capping  should  work  in 
conjunction  with  the  base  liner  in  limiting  long-term  leachate  generation.  As  a result  the  above 
classifications  are  not  necessarily  indicative  of  the  capping  design  specified  in  the  issued  licenses.  None 
of  these  sites  were  constructed  with  impermeable  base  liners  or  leachate  management  systems  and  as 
a result  the  Minimum  Requirements  in  terms  of  the  capping  layers  were  only  taken  as  the  departure 
point  for  the  layerworks  design  and  then  additional  layers  were  added  in  order  to  have  a capping  design 
that  prevents  the  infiltration  of  water  that  could  generate  leachate. 

The  rehabilitation  estimates  in  this  report  have  therefore  been  based  on  the  requirements  for  capping 
layers,  amongst  others,  stipulated  in  the  issued  licences  to  which  the  licence  holder  (Theewaterskloof 
Municipality)  must  comply.  The  capping  requirements  are  detailed  in  Section  3 of  this  report. 


2.  GENERAL  LOCATION  AND  SIZE 

The  footprints  were  measured  using  Google  Earth  in  conjunction  with  Model  Maker  and  are  based  on 
the  co-ordinates  stipulated  in  some  of  the  licenses  and  the  topographical  survey  that  was  available  for 
Caledon.  Model  Maker  software  is  a digital  design  package  used  for  various  civil  engineering  designs. 
In  this  case,  Model  Maker  is  used  to  measure  the  footprint  and  perimeter  of  the  sites.  A digital  model  is 
also  built  to  measure  the  surface  area  of  the  final  waste  body  for  quantity  calculations. 

2.1  CALEDON 


58  300m2 


Figure  2-1 : Caledon  Disposal  Site 
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2.2  GENADENDAL 

15  240m2 


2.3  GREYTON 

16  000m2 
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2.4  RIVIERSONDEREND 


10  720m2 


2.5  VILLIERSDORP 

21 110m2 
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3.  CLOSURE  AND  REHABILITATION 

3.1  CAPPING  DESIGN 

The  capping  designs  for  the  sites  under  consideration  on  which  the  cost  estimates  are  based,  are 
detailed  below  as  required  by  the  issued  licences. 

3.1.1  Licence  requirements  (Genadendal.  Grevton.  Riviersonderend) 

In  the  issued  licenses  the  following  is  specifically  stated  regarding  rehabilitation  (Genadendal,  Greyton): 

"The  Facility  must  be  capped  with  an  appropriate  infiltration  control  cap  comprising  of  approximately 
200mm  topsoil  on  top  of  approximately  450mm  of  compacted  clay  (in  3 type  V layers  of  the  Minimum 
Requirements  of  1998)  having  a clay  permeability  not  exceeding  10-Bcm/sec  or  have  static  infiltration 
less  than  0.5m/year,  over  a compacted  waste  body  shaped  to  have  a slope  between  1v;4h  (25%)  and 
1v:50h  (2%).  An  alternative  to  the  approximately  450mm  Compacted  Clay  Layer  CCCL")  of  specified 
performance  clay  is  acceptable  in  which  the  450mm  CCL  is  replaced  with  approximately  450mm  random 
soil  compacted  fill  over  a Geosynthetic  Clay  Layer.  ” 


The  closure  licence  for  the  Riviersonderend  landfill  specifically  states  the  following: 

“The  Facility  must  be  capped  with  an  appropriate  infiltration  exclusion  cap  comprising  out  of  200mm 
topsoil,  450mm  of  load  generating  soil  (whose  materials  will  define  whether  under  drainage  is  required 
or  not),  a composite  liner  (of  1.5mm  HDPE  geomembrane  plus  300mm  liner  of  compacted  clay  (in  2 
type  V layers  of  the  Minimum  Requirements  of  1998)  having  a clay  permeability  not  exceeding  10- 
ecm/sec  or  have  static  infiltration  less  than  0.5m/year,  over  a compacted  waste  body  shaped  to  have  a 
slope  between  1v:4h  (25%)  and  1v:50h  (2%).  An  acceptable  alternative  to  the  300mm  Compacted  Clay 
Layer  ("CCL")  of  specified  performance  clay  is  a Geosynthetic  Clay  Layer.  ” 
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Fiaure  3.2:  Capping  Design  described  Riviersonderend  Licence 


The  CCL  above  refers  to  “Compacted  Clay  Liner”  and  the  GCL  to  “Geosynthetic  Clay  Liner”.  The  option 
to  use  GCL  with  a confining  soil  layer  instead  of  the  CCL  was  opted  for  in  the  current  estimates  as  it  is 
unlikely  for  these  sites  to  have  on-site  clay  of  sufficient  quantity  and  quality  to  construct  the  CCL. 
Additionally  to  the  above  layerworks,  the  use  of  a GCL  requires  a levelling  layer  to  ensure  the  long-term 
integrity  of  the  GCL  (HDPE  for  Riviersonderend)  by  not  being  in  direct  contact  with  waste  material. 
HDPE  cuspated  sheets  were  added  on  top  of  the  GCL  to  ensure  efficient  drainage  of  the  overlying 
material  to  prevent  pore  pressure  build-up  that  could  cause  slip/failure  of  the  overlying  material  and  also 
prevent  build-up  of  a hydraulic  head  on  the  GCL  (HDPE  for  Riviersonderend)  which  in  turn  reduces 
possible  infiltration  into  the  waste  body. 


The  same  capping  design  for  Genadendal  and  Greyton  was  assumed  for  the  Caledon  and  Villiersdorp 
disposal  sites  as  these  two  sites  still  require  closure  licences.  For  the  current  year  of  assessment,  the 
capping  layers  as  described  in  this  section  will  most  likely  be  stipulated  as  a requirement  should  closure 
licences  be  issued  now.  The  additional  layer  of  1 .5mm  HDPE  geomembrane  for  Riviersonderend  was 
stipulated  in  the  licence  due  to  the  site’s  close  proximity  to  the  river.  Provision  was  also  made  in  the 
Riviersonderend  estimate  to  install  a Geogrid  on  the  external  slopes  to  ensure  stability  of  the  layers  on 
top  of  the  1.5mm  HDPE  geomembrane. 


V'"'/ 


200mm  TOPSOIL  GROWTH  LAYER 


450mm  SOIL  CONFINING  LAYER 

HDPE  CUSPATED  SHEETS 
( ADDITIONAL  1.5mm  HDPE  GEOMEMBRANE 
FOR  RIVIERSONDEREND) 

GEOSYNTHETIC  CLAY  LINER 
100mm  LEVELLING  LAYER 

COMPACTED  WASTE  BODY 


Figure  3.4:  New  Capping  Design  for  Estimates 


The  rates  for  the  topsoil,  confining  layer  and  levelling  layer  were  based  on  the  requirement  to  import 
these  materials  from  commercial  sources  due  to  their  unavailability  from  on-site  and/or  nearby  sources. 
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3.2  STORMWATER  CONTROL 

The  closure  cost  estimate  makes  provision  for  concrete  Hyson  cell-lined  storm  water  channels  around 
the  toe  of  the  landfills  as  well  as  on  top  of  the  landfills.  The  use  of  Hyson  cells  will  provide  sufficient 
flexibility  in  the  event  of  differential  settlement  and  the  concrete  infill  will  provide  sufficient  erosion 
protection  for  the  higher  flow  velocities  on  the  slopes. 

In  accordance  with  the  Minimum  Requirements  of  the  Department  of  Water  Affairs  (2nd  Edition-1998) 
these  storm  water  channels  have  to  be  designed  for  a 1 in  50  year  storm  with  a 24  hour  duration.  The 
closure  licenses  require  the  same. 

3.3  LEACHATE  CONTROL 

The  closure  licences  require  the  following: 

“Sporadic  leachate  from  the  Facility  must  be  managed  by  means  of  works  which  must  be  constructed 
and  maintained  on  a continuous  basis  by  the  License  Holder  and  be  lined  as  approved  by  the 
Responsible  Authority,  to  prevent  pollution  to  groundwater: 

(a)  With  written  approval  of  the  Licensing  Authority  be  evaporated  in  lined  dams  as  approved  by  the 
Licensing  Authority;  and 

(b)  Be  discharged  into  any  convenient  sewer  if  accepted  by  the  authority  responsible  for  that  sewer.” 

Provision  was  made  in  the  estimates  to  install  a leachate  collection  tank  along  with  a drainage  system 
consisting  of  a stone-filled  trench  containing  a geo-pipe  along  the  toe  of  the  waste  body  to  drain  into  the 
tank  if  any  leachate  seeps  from  the  waste  body. 

Provision  was  also  made  to  install  water  monitoring  boreholes  at  the  facilities  where  these  do  not  exist. 

3.4  REMAINING  SITE  LIFETIMES 
Caledon 

According  to  the  latest  topographical  survey  the  Caledon  landfill  has  reached  is  capacity  as  proposed 
in  the  Operating  Plan.  Operations  need  to  continue  until  a suitable  alternative  has  been  established, 
e.g.  a transfer  station  replacing  the  landfill  in  order  to  dispose  elsewhere.  The  estimated  duration  is  one 
to  two  years. 

Genadendal.  Grevton.  Riviersonderend 

These  sites  have  been  issued  with  closure  licenses.  The  Greyton  licence  states  that  operation  will 
continue  for  another  five  years  from  the  licence  issue  date  and  all  three  licences  state  that  the 
decommissioning  phase  must  commence  within  a period  of  five  years. 

Villiersdorp 

The  Villiersdorp  landfill  does  not  receive  waste  any  longer.  There  is  a transfer  station  adjacent  to  the 
landfill  from  where  Villiersdorp’s  waste  is  transported  for  disposal  elsewhere. 

4.  SUMMARY  OF  ASSUMPTIONS 

It  is  assumed  that  the  footprints  that  require  rehabilitation  as  described  and  indicated  above  is 
correct  and  will  be  verified  by  the  relevant  local  authority. 

- The  rate  for  capping  layers  are  based  on  import  requirement  from  commercial  sources. 

Insufficient  quality  and  quantity  clay  available,  requiring  the  use  of  GCL’s. 

Report  compiled  by: 
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SUMMARY  BILLS  OF  QUANTITIES 
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Total  (Excl.  VAT) 

Cost  per  rehab  (m2) 

Estimated  construction  period  (weeks) 
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QUALIFICATIONS 


Y:\PrajdaAa\A199VTTieswaterskloDA201G\2016_Rehab  Provisions  Report docx\ 


k 

1 June  2016 


TO  WHOM  IT  MAY  CONCERN 


This  letter  serves  to  confirm  that  the  firm 


JPCE  (Pty)  Ltd 

(Membership  No  729) 


is  a Member  of  Consulting  Engineers  South  Africa. 


THtS  CERTIFICATE  IS  VALID  UNTIL  28  FEBRUARY  201 7 


//UAaJ  CMa^sJo 


Y 

GfcltA 


tLLlAN  WANDS 
ADMINISTRATIVE  OFFICER 


I certify  that  this  Is  a true  and  correct  cocy  -J  re 
original  document  which  has  been  present  to  r : 

I certify  that  according  to  my  observat  crs  rz 
alterations  have  been  made  to  either  the  era  m * 
document  nor  the  copy. 


Signature:  _ / 

Commissioner  of  Oaths  fan) 

Johannes  Petrus  Ou  Tbit  CAf  £ J 
SAJCA  No.  05020181  ' 

37  Chavonne  Street;  Weigemoed 


IRIDIC 


CESA:  Consulting  Engineers  South  Africa 
P O Box  68482,  9RYANSTON,  South  Africa  2021 
Ground  Floor,  Fulham  House,  Hampton  Park 
North,  20  Georgian  Crescent  Biyanston, 
Johannesburg.  SOUTH  AFRICA  2021 
Tel:  +27 11  463  2022  • Fax:  +27 11  463  7383 
general@cesa.co.za *  1 www.cesa.co.za 


Institute  of 
Wbsta 

of  Southern  Africa 


Institute  of 
Waste  Management 
of  Southern  Africa 

Established  to  prcnrrots  the  scfencc  and  practice  ofwraste  management 
A professional  association  fcrete  waste  management  sector 


CERTIFICATE  OF  MEMBERSHIP 
PRESENTED  TO 


JPCE  (Pty)  Ltd 


*as  an 


Organisation  Member 


Membership  Number:  33314001 


President 


Valid  until  30  June  2016 

Pfff  of  plaaca  rt-nt.M  m.  towit^a  

l certify  that  this  Is  a true  and  ccrr*t  aw  c r * 
jinal  document  which  has  been  pfe^ntea  ~ t. 
i certify  that  according  to  mV  observation* « 
attentions  haw  been  made  to  either  the  -r  b nal 
document  nor  the  copy. 


Signature: 

Commissioner  of  Oaths  {fl 
Johannes  Petrus  Du  Tdt  f 
SAICA  No.  05020181 
37  Chavonne  Street,  Welgemoec. . 
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it  PSSEMSti  f9S4 


RZXTOR 
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n t7£$EMB£R  }9S4 


liflkMi 


Ibitrmre  toot'd  torfeiaar  dat  nadmaal 


JAk  QEXMA&PUS  PALM 


ten  opsigte  van  die  MagistersgraaSmrsus  in  die  Inge * 
nmmwese  met 


%ivi£Lt  tHemjeussutsE 


as  studierigting,  voldoen  het  aan  al  die  vereistes  sons 
neergele  in  Wet  Nr.  37  van  1959  en  die  Statuut  en 
Regnlasies  van  die  Universiteitt  die  grand 

$lagtster  in  hit  (JBJng.) 

met  al  die  regie  en  vmnregte  daaraan  verixmde,  by 
geleentheid  van  *n  Kongregasie  van  die  Universiteit  op 

aan  ham  verleen  is.  ^ 

/ ? . ..  , 


..  ^iri  - 


A certified  true  cop*  of  the  original  and  no  indication  of 
any  changes  to  the  original  by  unauthorized  persons 
REV  DEBBIE  MINNIE  Ref:  28801 


Cgmnm; 

Date  £fej.l:?48.X  Signatured 


issioner  of  Oaths,  Officer  of  Religion 


* frJUmm  i 


i 

t i 


1MGENIEURSWESE:  SiVffil. 
ENGINEERING:  CIVIL 


^ 1LF*J 


JOHANNES  LODEW1KUS 
VISSER 


* 5 J 

l07Uk»  03 


’8  m % 


, DANic  ACKER 
Ksjmmissafis  van  Ed® 
PraKBserenda  PrcKureur:  R.SA 
Karkstraa!  t® 
Mosseibaai 


if  >1 M 


Engineering  Council  of  South  Africa 


Ek  sertifcea  dat  Nerdfc  dokument  ‘n  ware  afdruWafcfcal  is  van  die 

I certify  that  Ibis  document  is  a true  reproduction/copy  ef  the  original 

oorspronkllke  wat  dnr  my  persoonlik  besigtig  is  on  dat,  wtgems  my 
which  was  examined  by  me  and  that,  from  my  observations,  the 


wasmemings,  die  ocrspronkiike  nis-^ 
original  has  not  been  altered  In  any  mar 


fSUfb-AfrKIKAANSE  POURlPnicia 

I COMMUNITY  SERVICE  CENTRE- ' 


05  FEB  2013 


— SRACKENFEI  i 

.SOUTH  AFRICAN  POLICE  SFP.uiCF 


This  is  to 
certify 
that 


Johannes  Lodemkus  Visser 


is  registered  as 


Professional  Engineering  Technologist 

in  terms  of  the  Engineering  Profession  Act,  2000 
(Act  No.  46  of  2000 1 


Date  6 December  2012 


Registration 

Number 


201270436 


President 


Chief  Executive  Officer 


UNIVERSITEIT  VAN  STELLENBOSCH 


Hiermee  word  verktaar  dot  aangesien 

WILLIAM  LOTTER  MEYERS 


voldoen  het  aan  al  die  vereistes  soos  neergele  in 
die  Wet,  Statuut  en  Reels  van  die  Universiteit, 
die  vierjarige  grand 


BACCALAUREUS  IN  DIE  INGENIEURSWESE 
(Bing) 

(Sivie]} 


met  al  die  regte  en  voorregte  daaraan  verbonde  by  geleentheid  van  'n 
kongregasie  van  die  Universiteit  in  Desember  2006 aan  hom  verleen  is. 


Hlerdte  sctttfikaat  is  nie  eg  me  tetm  dit  op  US-imtermerkpapter  gediak  ts 


A certified  frue  copy  of  the  original  and  no  indication  ot 
any  changes  to  the  original  by  unauthorized  persons. 
REV  DEBBIE  MINNIE  Ref:  28801 

efiissioner  of  Oaths,  Officer  of  Retioton 

2QCi3sigriature..i^8lflttS_i„„__.. 


ENGINEERING  : CIVIL 


.awarded  to 

JOHANNES  HENDRIK,  GENIS 


student  number 

190002932 


mS@feER2006 


Vice-Chancellor 


39  207 
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INDEPENDENCE  LETTER 
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JPCE 


JPCE  (Pty)  Ltd 

Reg  No.  2016/078877/07 
Vat  No.  4740207578 


60  Bracken  Street 
Protea  Heights 
BRACKENFELL,  7560 

P O Box  931 

BRACKENFELL 

7561 

Tel:  021  982  6570 
Fax:  021  981  0868 
e-Wlail:  info@jpce.co.za 


Reference:  A1 89\Theewaterskloof 
Enquiries:  William  Meyers 


30  June  2016 


To  Whom  It  May  Concern 

CONFIMRATION  OF  INDEPENDENCE 

We  hereby  confirm  that  we  are  completely  independent  of  the  Theewaterskloof  Municipality. 

Our  only  contact  and/or  relationship  with  any  official  of  the  Theewaterskloof  Municipality  is  purely  professional 
and  based  on  projects  which  were  awarded  to  us. 

Regards 


Directors:  NR  Lyners  Pr  Eng.,  JG  Palm  PrEng.,  JL  Visser  Pr  Tech  Eng.,  JJ  Minnie 


AW  JPCE  (Pty)  Ltd 

• Specialist  Consulting  Engineers 
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